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Improvements in~ Appajratus for JSxtxacting Weeds Boote or tlie like from 
- - . . . Grouiid. . . 



: suiting Engineer, of 6(K Frant Boad^ 

- Tunbridge WeUs, in iHp Cpnnty of Kent,. 

- a BritLeJoL subject, do hereby, declare the 
5* nature of . -this inventttfn • to . be as 

; f oUowii : — - / . 

Tbe land of veed rextraetor in present 
XLse is of the rigrid type, having a cutting 
. edge Tv-hich is pressed into the ground- and 
itt on being \rithdrawn removes from the 
: ground a cylinder off :earth of practically 
, iinifoim section containing the weed and 
' root or portions thereof. The cutting edge 
is usually circular and any single appa-. 
la ratns cuts always the sain6 diani^eter. hole 
: in the grouni irrespective* of tbe jsize of 
the weed of the natuxe of its rootV This 
: limitation hieis great disadvanti^ea, * for ' 
' in most cases the app^uratus cuts out either 
20 too much -or ioo little earth: and the cylinr 
! drical piece of earth removed .rarely eon- 
forms to the* economical shape required to 
\ remove any particular .weed and its roots- 
with the Tniniimmi of attached earth.. : 
25 My invention dve±c6mes . these -disad- 
'.vantages and provides an apparatus for. 
' extrat^ting weeds. roD& or .-thel like from 
the ** ground in such inanjief '^s .'will 

- reinove tl^e. minimum- -Of feaiffcJi cansi^ieni 
. 3e with efficiency of ^dication and so that 

a^ siiigle apparatus is .adaptable -to yariQus 
.: sizes of weeds." and t6 the' shape'of the- weed 

and shape and depth .of -Its x6o1^. \ 'y 
. iccbraing to my inventLpn - I*>mploy 
35* two or more converjg:iix|r l^^^nher^^^ 

to a frame: hakdle-H>r hancQes axid me.ans 
of causing the members- to converge- in the. 
; ground so as to 'remove 'theref rom a por-»-; 
tion of earth enclosing the . weed, and its 
40 roots uf suitable and. eco:uonucal -diape .so 
' that the weed ajid its roots are effectively- 
. extracted with the least disturbance to, 
the ground. My invention also /com- 
prises means of adjusting the opening 
i&5 between the inembers and the relative 
' motions bv which they converge together. 
Generally two eonyefging members 

- taking the form of spades, fortsi grains or 

■ the lite are sufficient, and their lelative 
BO movements may be varied or adjusted 

■ e.g. as desciibed below, to suit the nature 
of the root to be extracted: for example 

. -wee ds with deep ■ vertic al roots or with 



shallow spreading roots, - * j 

■- .One -member may be rigidly attached 55' 
to the' 'frame -and the other member 
caused to converge towards it or both 
members may have movements rdLatively 
to the frame. . Means- may he provided for • 
giving-' a rotational movement to the gQ* 
members fur rhe purpose of more readily 
fpA friTig the portdon of earth to be removed - 
from the acljacent earth or for cutting or 
tearing away the weed roots. Means are . 
also* provided for holding the members in 6& 
any relative positions during portions of a 
complete operation and also for returning: 
the menibc-rs io the positions required f or* 
commencing a "new cycle of operations.. 
Means of facilitating tlie ©jectidn 'of the 70* 
.removed earth bjA \reed may be also, 
included. 

i!Eo reduce the force exerted by the 
operator to a mixiimum I may arrange 
fox the converging members to be* TTt 

. operated throuj^h reduction means or 
mech^ism so that the operator appljring* 
power- by hcbxd of by foot moves said 
hand or "foot throucrh a greater, distance . 

. than titat . niovjed through ."hy ..the. 

• converging members. 

-iFiirthd^in the c'ase of stxong roots and 
/after" *the converging memhers have • 
closed about the roots- it may be desirable ' 
foi: their final extraction to employ force 35 

* through a . lever or ec^uivalent device. 
!For such pidrpose. I may- attach- to the 
appaxat-^s a 'fulcrxini .or rolling fulcrum 

03* CCBn. " 

~ . : I will describe- a sim:ple example of an 9€t 
'appsiL.ratu?» udftpted to extract, . various. 

. shapes of earth to.siiit .the size of'iveed . 
and depth .of root,. Take two main, levers, 
cross them and pi\iitaily connect themi 

- like^ a pair df -scissgii. Imagine .them held . 85 
.vertically with" -two. ends upwards which 

. we will call the' handles. . To . the ends 
which point downwards pivotally attach . 
the pair of opposed - converging .members 

- which are ifeo perform the cutting or iSSr 
digging. Iiet.each digging member have- 

an extension on the opposite side of itsi 
. pivot and join this by. a Irak to another 
pivotal .point chosen on that main lever 
to .which the \ member is hot itself ICQ 
pivotted.- If the chosen point is on tha 
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liauJle side of the maiji lever aud xf the 
two members were originally inclined 
downivard and inwards then a closing 
motion of tke main levers, lil<e the action 
5 of cuttiug with scissors, will not only cause 
the dig-ging: members ,to converge together 
but wiu rotate them into a more vertical 
position.. If the digging, members were 
• in- contact with the surface of the ground 
10 at the start then the closing of the main, 
level's while they are pressed downwards 
will result in the digging, members ;taking.« 
: a. dowdiw^d. curved ;path intolthe .ground 
yUniiL the :two converging, juembera. meet . 
together Loth being /.then in, an. almost 
vertical, position^ On lifting the appa- 
ratiis upwards -the earth excavated wiU be 
• the shape of a V- ^th curved .sides. : 
_ Now imagine the extension of it digging 
20 member being. pivotally: linked to, a. point 
of the same main lever but on tlie point 
- side, instead of. the handlcside, of tiie 
. ^scissors... Then, instead *of .(the dicing 
members being: rotated towards the ver- 



iical they will be rotated towards the 
; horizontal and the cycle of operations in 
the groiind will result in a shallow 
trough-shaped portion of earth being 
removed. As the linking may talce place 
at any chosen points in the whole lever 
system a wide variety of movements is 
obtained by the dinrging members as they 
converge in the ground. 

The shape, structure, and material oj 
the converging meinbers should be 
adjapted to. the .nature .of the ground and 
ollne.wpeds etQ, to bo estrac.ted and the 
iappiui^tus anay have ivch members made 
detachable po that th^y, can be jireplaced 
.by mem:bei'a..Qf ^flthfiT shapes or sizes.. : 
It is desirable tJiAt for any g^iven, move- 
ment of the coi^verging members their 
shape should be. .such that they cause a 
minimum displacement of the earth, in 
other words . their shape . should be 
dependent on the path of feavel. 
13th June, .1933. . 

H, A. HUMPHBET. 



COMPLETE SPECmCATION. 

Iniprovemeiits in Apparatus^for E»fa^^^^ or the like from 

' tlie Ground. 



. . Hbubejgw:. AjiaBD HracPHKEr, Con- 
.flultmg Engineer, of 60, Frant . Eoad, 
Tunbridge \Vell8, in the County of Kent, 
gO^-a British subject, do hereby declare . the 
. . nature of this invention and in. what 
. ' . ioaaniijer the4aame.i8 t~Q.be;perfQnned, to be 
particularly described and ascertained in 
and by the f ollowingp -statement :»rs- • 
55. - The kind of weed extractor in present 
use 16 of the rigrid type, having a cutting 
edge Trtuch is pressed into the ground and 
. on being withdrawn removes from the 
-ground a cylinder of earth of practically 
QQ uniform section containing the weed and 
root or portions thereof . The cutting edge 
i& usually- circular and any single appa- 
•ratus cuts always the same diameter hole 
in the ground irrespective of the nze of 
HS-the wcied or the nature, of its root. This 
. lunitatipn' has great disadvantages, for 
in most cases the apparatus cuts out either 
•too much or too little earth and the cylin- 
drical piece of earth removed rarely con- 
76 forms to the economical. shape required to* 
. rCTiove any particular weed and its roots 
with the minimum of attached earth. 

According to my invention, I employ 
two or more cuttings members attached to 
75 a h-ame, provided with a handle or 
handles or otherwise adapted to receive 
:dawnwardly applied pressure to cause the 
xutlang membersr .to penetrate the ground. 
The cutting members are mounted 30 that 



thCT.convergre as they penetrate the.earth 
and tjius enclose a . tapered plug of eartih 
contaiaing the weed etc., . the converging^ 
movement being a free movement caused 
solely by the reaction of the soil, or a 
constrained movement imposed hy the 
.mechanism of the frame or by both the 
fraine. mechanism and the soil reaction. 
In any case each cutting member follows 
a. path , in the eartfc which is a smooth 
continuation . of the cutting surface and 
the earth; enclosed, between the cutting 
members is not substantially compressed 
In an alternative an*angement in which 
the cutting:. membei*a are carried on 
pivoted arms, the distance of the pivot 
(or pivots) above ground level when the 
cutting members are buried iii the earth 
being greater than the effective lengtii 
of the cutting members, the cuttmg 
members follow substantially the line of 
- least resistance corresponding to a smooth 
continuation of the cutting, surf aces. 

It will be evident that the invention 
ensures that a clean cutting action is 
obtained and, on lifting the tool after the 
cutting members have converged to the 
desired extent; the weeff is extracted with 
practically no disturbance of the- sur- 
rounding soil. The taper plug of earth 
represents the practical minimum. of soil 
to be removed that is.' consistent .with 
efficient eradication. The cutting mem- 
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bei« need not move together althongli, as 
.A rule, thia is the . most eonvMuent 
arranereuLent. ° : . , t ■ • 

The cutting members piaj be.of Tanous 
shapes. e.g. they .may have P>^e or 
curved surfaees,. TTith or Tfithout periora- 
tions or prongs, eenerally s^ments of a 
•hollow cone, for. ^sample half cones, 
provide statable catting memhers,. and 
ivav be arranged so that -when they have 
completelv converged in the ground their 
edses remster.. along their whole, length. 
The deptU to which the cutters Penetrate 
the sail is determined by the angle, gf the 
cone and the distance apart of the pomts 
of the gutters when tiiey start to penetrate 

'^^One^nSmber may be rigidly attached 
,to the frame and the. other memb«« 
caused to converge towards it .or ftotH 
members mav have movements, rplatvreiy 
to the frame." Means may be proTided for 
giving a rotatiojial . movemejit 49 tte 
members for the purpose .of. mor^ readily 
freeing the portion of earth, to.b© removed 
■from tlw adjacent earth or for cutting or 
tearing awav the weed roots. Means, axe 
sdso- provided for holding the members in. 
"any relative positions dining portions of a 
complete operation and also for returnmg 
the meiribers to the positions required for 
commencing a new cycle of operations. 
Means of facilitating the ejection of the 
removed earth and weed may be also 

included. . . . j t "^v^ 

To reduce the force exerted by T;ne 
operator to. a minimum I" may arrange 
for the cutting " members to .oe 
operated through reduction mean^ or 
jnechanism so fliat thi operator applyiuK 
power by hand or foot moves said 
hand or foot through a greater distance 
than that moved through by the 

•*^^it*TnlItend to a dear understanding of 
the' invention if .1 daasiiy'ilie "examples 
to be described. und» - four headings, 

namely ' * , * * 

1 Apparatus in wMcli the conyetging 
oi the cutting niembers is coMtrained by 
the Miechanism to foUaw a definite path. 
This path, for the cutters employed, is 
.that which offers.. the least ifasifltance ta 
-penetration o£ the eartlu 

Apparai^s in which the. cutters are 
proTided with the.- reqiiired degree of 
freedom and are caused to converge hy- 
the resistance of the earth to displace- 
.inent which iinposes nn advance oi tJie 
cutters along the path of Ifeast resistance- 
to penetration. , - 

- 3 Apparatus in which the converging 
of the cutters is controlled direetionally 
iy. the earth resistance hut the forward 
movement along the path of least resist- 
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ance to penetration 

mechanism. -i j ^ 

4. Where the ground is too hard to 
admit of penetration of the cutters by a 
downwardly applied pressure, such as 
manual operation can conveniently exert, 
then the cone of earth may be cut out by 
developing the conical surface hy rotatmg 
one or more* mcliaed knives which are 
fixed to a rotating portion of the appa- 
ratus at the angle of the desired cone. 

Typicttl examples of my invention will 
now" be described in the order of the ahove 
classification, and with reference to the 
acQpmpanving ira^vdngs. Fig. I shows an 
^elevation 'and Pig. II a plan of an awa- 
' ratus' ia which the handle 1 .is rigidly 
" attached to the cutter 2 and to the arm 9 
' which carries the pivot 6. . The second 
' cutter 3 is connected through radius arms 
4 ancl 5 and . pivot C so that it is free to 
.move in a circular path about pivot 6- 
In operatipn the Ipwer point of cutter 2 is 
placed in contact with the surface, of the 
*^grou;id and then forced into the ground 
to the desired depth by foot pressure on 
■pedal T guided along its curved path and 
assisted , by the operator using handle 1. 
,Cutfer 3 whicli remains /above the soil 
surface is .now pressed 1^ foot pedsd 8 9S 
into tte earth and ciauscd to .converge 
towards -cutter 2;. until they meet and 
enclose hetween them the. root and earth 
to he extracted. By .lifting the apparatus 
or hy.moTing the handle to the left untU iOO> 
.the pivot bearing comes intb contact 
the ground and serves as, a fulcrum the 
earth enclosed in the cutters is removed 
from the siirrounding earth. The opera- 
tion is completed hy rotating cutter 3 so 
that with the cutters separated the con- 
Itents are easily discharged and the ^'^^r 
ratus is ready for a .fresh cycle. Wheit 
the , apparatus is to be used .hy aged ^ 
infirm people a pair of small perambulator HO 
wheels are fitted to carry the. weight of 
the* apparatus. . The apparatus may he 
.modified by . hinging hpiJi cutters to the 
frame tlie hinges heing on opposite sides 
so. that the rotation pf the cutters causes 
them to converge as they are forced inta 
the ground. Also by suitable linking the 
cutters may he* hand operated instead of 
foot operated. . • - -l 

A type of apparatus in which the con- 
xergiiig cutters are guided by a frame or 
its .equivalent so that they mav be. forced 
into the groimd at a fixed angle is shewn 
in .Fig.. III. The frame is composed of 
.the .central tube 1 to which is rigidly 
attached the castiiig 2 whict is .bored with 
cylindiical hojes at an appropriate angle 
.ancr,in which", slide the tubes 3 and 4 
Q^rryiig the cutters 5 and 6. respectively i 
A sleeve 7 slides over tube 1 and carries 
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two Ju^ to which links 8 and 9 axe con- 
- nected at their top eitremiti?^, -their 
lower enda ' being pirptally connected to 
■ K nt H^X^ '^^A * shown. A small 
o tube- 10 OS earned inside tuhe 1 and pto- 
, jectB downwards bejvbiid " tube 1 to an 
-. extent determined by. the position of a 
, . handle ll which can'be moved to engai?e 
10 01. sLois 18 in tube 1 and is shown 
*"^: 0n^the drawing- as enga^d in the highest 
slot. -At the lower efiid of tube 10 is a 
disci -12 with a spiie. 13. 
The ; operation is . as foliowa i— The 
IS nlf^^b' w drawn , upwards so that the 
tubes 3 and 4 are" at the top of their 
-strolcM a« hmited hy the . set acrews U 
and 15 which cannot pass beyond the ends 
.of jttie slote 18 -and 17. cnifr in the bored 
20 E^Y^^^Lr ^^^S 2. If a deep root is 
to he extracted tnbe 10 is set in a high - 
position bnt for more shallow roots tube 
10 is positioned lower relatively to the 
.trame.. The apparatus is now held VMrti- 
^ cally above the weed to be extracted and 
lowered.until the: spike 13 penetrates the 
. . :centre of -the . weed and the weight of the 
.. - apparatus rests uppn the disc 12.' The 
..sleeve 7 is iiow forced downwards causing 
^ the cutters ;- .to , penetrate .the emrtii and 
converge therein until they meet. If the 

cutters are semi-conical fhev will cpntaifi 
a cone of earth - in which the root to he 
extracted will be buried. The app^atuB 
"35 " lifted up, 'the' sleeve 7 moved 

-upward* and. the root difioharged. The 
distj 12 helps. to discBa*ge the weed, and 
^arth as the cutterB move past it on thefr" 
. ■ hack-strote:. ■ It, will" he observed that th» 
40 ^S?^<?l frame ^cbove the surf ace of- 
the .: ground determines the horizontal 
■ distance; between. the...,cutters -wiien th«r 
. p.omts^ first strike the surface of the sbil 
. and,, therefore . likewise, deterndnes tiKo- 
4g depth m the' soil at which the oirtteis meet - 
and; the .size of " the" "cone of.- earth 
■exeactedr . . -""'.. " 
.. "Another ,^anipie oi apparatns in which 
tile motion of .the cutters is constrained 
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BO «'y=*^? ^ttechanism is shown ^in Tig. TV. 

-. . In-' this, case thie: apparatus ie adapted to 
- ^tract. a. useful:- plant '«nd iti "roots from" 
the-^rth and to tranBp]^t it in fresh 
.. soil in .another position; The halves 1 

5& *iid. 3 of a tubular frame are hinged 
togethffir at S und can. be'locbed by a hut 
fn any" rdative position. • Th.^ frame 

: • carries, hinges it 5 and 6 which can also 
be lacked to set "the cutter guides 7. and 8, 

„ Kkewise hinged'at 6 and 6, to any desired. 

. ..aiigle. The guides provide "&, sliding sur- 
face. &v6r which the aians 9 and 10 slide 
and which carry .the cutters 11 and 12 " 
at their lower extrMnities. Handles 13 

-g and 14 aire, used to force, "the cuttera into " 
the groimd along fhe chosen angle". As - 



wide Tanatiou in size of plants has to he 
provided for the parts 9" and lO^gan "with-"'- 
out .clismantlmg eitlier cutters or haiidlea 
be slid clear: Qf tlie giddea.and a different . • 
pair of arms and cuttera, e,e. larsteiT ni. w 
^allei:.slid.iiito position: O^f is" pSf "bif -"^ 
by iising such a section of "guide and '- 
arm a* K shewn i=haded. Lock nita^ " " 
^^Ta^a ^« .te fcccF-the. cnt^ . 

closed during the removal 'of the plant" 75^ 
from -Its original to its new .position!^^^ 
- borne t>-pical exampJes of -the second- 
Class of apparatus wilf now be desnaS - : 
Figs J and. VI show .a "Aont and- dd» • - 
elevation respectively of a of apj?! 80 

^ resistire'&rce 6^iL I 

e^h IS used to cause the^ cutters to eon!- 
verge while they are being f orbed int„. - < 

t^B?n* \^ r-aeting 2 the tw<. lowei^o^ 

Ji^tx^^«^^''^*P'T^^ in wfiicl. 

run twa pairs of rollers 3 and 4 which in 

turn carry, tile cutters 6 and^" th^ 
guides w-6 M»proximatelT at right-an^W 
t» the direction In ,which the cutt^ are 
forced into the earth. The liik« 
connected ta.rbHers S.^^ftdTLd 
the pawl 10 sCTve to determine , the op^- 
ine^hetweep.the^c2tter8.which cS'^^^t 
to any. desired .distance According to 
-s^of weed and depth of root t^ be 

J^!^^««^y,.<^d the. points of ,the separited - 
t^'^^l^tl^^^^face of Se / 
'^^tf Vremnte on the handle 1. forces WQ 
. tHe . cutters into the .grbuiid; "" If 'the 
^"^^ fV'*?^'^^?^ tte.forces oii th* 
. cutt^ -iTould remain . elWava ': in th6 " 
^tipn ^f the advance...of le^tt^..- . 
m.fo theigronnd. .. To the extent to which 105 
the-an-angem^t is not fnctionless^fthe ' ' 
resut^oe of the earth to -displacemiiT ■ • 
. as distinct from rtittinp, has to^^^Sd . 
upon to control the cutters 'so thlt SS ' ' 
advance at a constant .angle- to one ^ 
:anoaier until they-.mect in fe ground* 

L^Aft ^^^^ *^ rod 9,uptpards and the • 
PAwl 10 engages notches at a higher level 
and prevents the. cutt^i^ from^ openi^ i±& 
until the root has to Be discharged. "" 
pa-wrl being then released .bv hand. Ball " ' 
bearings can be Used :inBtead of the rollera 
|hewn in the drawmg; and their pa;th"of 
travel can be made steeper., without alt^ m 
mg the angle pf the .eiitters,. so as "to ." 
. countwact .the effect of friction. 
i^Ao^' semi-conical, cutters 1 . - . 

a^d.2 are earned by the tubes 3 and 4 
which are hinged at 5 W ptovided with 12fe 
Jandlos 6. and 7 The points . of the ~ 
eutfera. ai^ .placed, on :the gromid so that ^ " 
tHe weed to be excavated is betweMi them 
and pressure on the handles f oreek .ihe 
cutters into the ground. The resistance 
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of the earth baauBes the cutters tp coiiTOrg© . 
until they meet^ and it -vsoll "be noted, tnat 
the cutters follow substantiailly ;the path 
of J.east xesistance Ifco.. pMietration. . As 
5 the cutters 1. and 2 are:.nxed to the tubes 
3 and 4," and the latter are hinged .at 6^ 
the path of the cutters' will d^s^iESe' from 
the path of. least resifitaiice to* l^e. extent 
of a few "degrees, but'this.is imiga 
10 as far* as the action -of the ..tool, is" 
concemed^ 

The rod 8 Is fixed to tube 4 but passes 
through a 'hole' in tube 3 and carriefl a • 
nut 9 which limits 'Qie mavement of .tube 
16 3 away dEr6:m tube 4. A thin "wedge lO. ' 
passes throT2g^h* a slot in rod 8 and is . 
pressed downwards, by a -spring so that .as . 
tbe cutters converge the wedge 'moyes '. 
downwards and prevents the cutters froin 
20 separating until the excavated .weed has • 
to be rdeased when the -wedge, is puHed , 
upwards by the knob 11.* The apparatus 
16 shown fitted with a weed ejector.- By ^ 
pressing iie small handle 12 downwards 
.25 spring separated parts . 13 and 14, 
attached to sliding sleeve 15 . and moved 
downwards by rod 16,. engage any weed 
or eartb which may stick to lite cutters 
and eject them/ 
80 In Pig. VIII the semi-conical critters 
1 and 2 are carried by the tubes 3 and 4 
which are hinged at 5 and' 6 to a cross 
bar 7 rigidly fastened to a central tube 8 
at the top of which is .fixed the operating 



top 

35 handle 9. The pointy of the cutters are 
opened to the desired distance and placed 
on the groimd with the weed to be. exca- 
vated between them, and downward pres- 
sure on the handle" forces the cutters into 
40 the earth. As in. the case - of fFisr - VJLJ r 
the cutters deviate slightly, from the path 
of least resistanpe, owing to the fact that 
the hinges 5 and 6 are.: fixed relatively; to 
one another. The extent of tbe deviation . 
.45 depends upon thevertical distance between 
these hinges and the points of the Cutters, 
and can Ine reduced to a negligible, 
amount. - , , 

T he sha pes of the cutters in Fig^. VH 
50 and VIM are*, shown ..aa straight-sided, 
cones. Theoretically, becaTxse.&e cutters 
are hinged^ a .curve, would be - the correct 
shaT>&, but as the* distaJDLce between ': the 
cutter aiad Hs' pivot increases* the curve:. 
55 gets nearer a straight lin.e/ :By moating., 
the distance, of ' ^lie. . piyot«. above th« 
ground level, when* .the cutters. .are buried - 
in the earth, greatef than 'the .efieeti.ve 
length of .the cutters, and- by- azraaging 
. .60 the cutter-arms so that -they, are vertical * 
half-way throu^rh the cutting stroke, the. " 
theoretical shape bf the cutters becomeii 
80 close to a straight line, cone that- the 
ibreadth of an ink line . covers the curve. 
fiS in the case of Eg. VH .and almost, coveys 



the curve in i4g. ViJLi. lA practice the 
■ cones ' are* niade -straight-sided ^ as the . 
practical results ' in the two examples 
illustrated are indistinguishable! fiom 
those of theoretically shaped cutters. Aa - 70 
the cutters are free;, to follow substantially 
the path, of least resistance to penetration 
the resistance 'of ihe Barth causes the. 
cuttiers .t^y converge till tbey meet. On 
Jifen g ihe apparatus a cone of earth con- IS 
fAiTiTTig the weed is removed ^ from th© 

Souiid.^ A metal atrip 10 rides across 
e' rectangular, tubes 3, 4 and 8 and is 
connected to a Bimilar strip at the oppo- 
site sid^i of ihB tubes by .the .two pairs of .80 
pins 11 and 12. These pins control the 
.distance between tubes S and 4; which are 
pXBSsed apart by springs 13 and 14, 
attached- to. the ejector blades 16 and 16. 
The vertical position of the strip 10 is 85 
eontrolled by the handle 17 which is con- 
nected through a slot in tube S to a rod 18 
inside the tube' which joins, handle 17 and 
strip 10 rigidly togemer.. A' slot 19 in 
tube S accommodates a suitable connection 
hetween rod IS and strip 10.- A long 
vertical spiral spring inside tube . 8 
stfetclied betw€»en the points 20 and 21 
tends to raise strip 10 so. that as' the 
cutters 5 and 6 coiivei^e the strip rises . S5 
upwards thus keeping pins 11 and 12 
pressed agaiiist the fins 22 and 23, fixed 
to tubes 3 and 4 respectively. Cutters 5 
and. 6 are in this manner held closed Until 
the weed has to be ejected. By moving 100 
handle 17 and strip 10 downwards the 
pins 11 and 12 move down the inclined 
. fins xintil they reach the bottom of the 
fins and at this point tubes 3 and 4 are 
allowed to be pressed apart to their widest 105 
opening." Already the ejector blades have 
commenced to push or scrape the earth 
and weed from : the cutters and. further 
downward inotion of .handle 17" coihpletes 
• the ejection.. ' Handle 17 is now raised tlO 
until strip 10 reaches , a position which 
limits the distiance between the cutters to 
that desired for starting a fresh cycle. 

. Yery small apparatus constructed in 
accordance with my invenvioix may bft US' 
used for so'.calledl^' pricking out " of * 
'seedlings. Fiff. IX. shows, a suitable form, 
for this ptirpose; " The small cutters 1 
and 2 .are carried hy metal strips. 3 and 4 
which ^are connect ed,bv^ links 5 and 6 120 
pivoted at 7' and' 8. The other ends of ' 
ijie links have pivots 0. and 10 moving in 
the vertical slots . .shown. Thie links are 
-joined .by a central -pivot so that parts 3 
and4 ar^ alwaj'B kept parallel. The rings 125 
11. and 12 ire .provided to take a finger 
and thumb of tha p.perator who places the 
.cutters 130 that the points touch the soil 
Iwith the seedlinfiT between iihem and then 
presses vertically downwards till the 
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\cuttefB gTiided^by tie seal mfeet' together 
"-with, flie seedliiig' aad root betweea -tiem. 
Tlie ■tB:xim'b and .fing;er tiiea Jiold tiie 
: cutters *&^etlifer d:Tiriii^ tKe process of 
D trajisjdaiiling ffie seedling uito fresi soil 
•after whicli the thumb and finger are 
ie^^^^^j^BsP^ated while the cutters 'are 
^withdrawn to leave ' the seedlixig in its 
'iLBW pbsitibn. 
10 li Pig. X the haiidles-i and 2 are 
attached to verScal tubes 3 and i which 
- carry the* cutfers 9 and 10. Lints 5, 6, 
. 7 and S canneet the tubes 3 and '4 in such 
mraner that irdbes 3 and 4 must remain 
i5. parallel. This, is secured by pivoting Ifhe 
Jinks 5 and 6 at their top ends and Hnks 
7 and 8 at their lower endia to* the Mbes 
as shown. The other ends of the links 
have pins which ride in slots 11 and 12 
W cut an the tubes. Each pair of ?iiiT« is 
pivoted together at the centres 13 and 14 
where they cross. In this arrangement 
only the verfical con^jonents of the forces 
appBed to the Tiaiidles 1 and 2 can reach 
25 the cutters 9 and 10 as any other com- 
ponents balance out through the connect- 
ing links. In this case therefore the con- 
verging of the cutters is solelv due to the 
resistive action of the eartli upon the 
30 cutters. The required degree of freedom 
IS provided so that the cutters follow the 
^ l®ast resistance to penetration of 
the earth. In the illustration tubr^-. 3 and 
4 are of rectangular section and are forced 
apart by spriag 16 riding over a distance 
rod IG which is pivoted to tube 4 at 17. 
Rod 16 passes loosely througfti tube 3 
while tubes 3 and 4 are approaching but 
IS gripped and held by a pair of spring- 
^ controlled friction cams 18 and 19 which 
act in one direction onlv so that tubes 3 
and 4 are prevented from separating. 
After the cutters have met in the ground 
45 apparatus -has been lifted along 

with an extracted weed the cams are 
released by pressing towards one another 
th^imb and finger discs 20 and 21. This 
allows sprincr 15 to separate cuttern 9 and 
10 so that the weed may be ejected. The 
W -ejector consirta of two.-meital Rtarips'22 and 
23 pressed apart by spring 24 so that the 
lower ends of the strips scrape the inside 
:surf acfi -of the* cutters. - The eiectotr is 
operated by Tiushiiig down handli^ ?5 ai^d 
°^ rod 26 carryinsr pivot 27 to which the 
rstriiws^rfr attached; : Bod 16 isrgiiided by 
passin.^ through ^ holes in • pivots 13 and 
14 and is shown in its" lowest position. • It 
_ is returned upwards bv a spring; not 
shown, before commencing a new cvcle of 
operations. Apmaratus "typical of class 
'(3) wfll now 'be -desoribed. 

. The apparatus shown in Pig. XI 
depends pai^ly ^on the ' action * described 
^ above but in this case the disposition o*f 



. the parts assists - the directing action uf 
the earth. The - bundle 1 is rigidly 
attached to a/central tube or rod 2 whidt 
in turn is connected to the tubes 3 and 4 
by " the" equaa- hinged links 5, 6, 7 and 8 jn 
: in such manner that 2; 3 and 4 always 
remam- parallel. The cutters 9 and ±0 
are placed with their points on the 
ground and then downward "pressure on 
hanidle a forces the cutters into the soil "75 
until they converge and meet.' As tubes 
3 aUJd approach one another, the link 
11, hinged on 4, engages by its teeth in 
a slot cut in the tube 3 so that the rods 

3 and 4 cannot separate again, till the ^ '•■ 
hjok II IS* lifted to disengage its teeth. 
The- teeth are so cut that the link 11 lifts 
to let the successive teeth pass while rods ; 

closing.- It will jbe noted i 
™a* "Oie downward movement of the "IBS 
hancae 1 tends to draw, tubes 3 and 4 [ 
together and so assists the inclined 
advuiice of the cutters in . the ground. i 

-E^. XII illustrates a modification ia ■ 
which additional links 12 and 13 are «| ! 
employed to connect tubes 3 and 4 to i nlie 
2 so that the cutters 9 and 10 are obliged 
to advance equally. The bottom of links 
IZ and 13 are pivotted to the tubes 3 and 

4 re^ectively but the top ends are -^5 
attached to a sliding member 15 which 
rides in slot Ifi cut in tube 2. -Part 1-5 
is conneeted by rocf 17 with a handle 18 
and a one-way spring controlled cam 
friction grip .19 prevents rod 17 from any "im • 
downward motion till the grip is released 
by pressing the Imob 20. It will be seen 
tkat as the cutters 9 and 10 converge 
together sliding member 15 and rod 17 
must move upwards and so the grip 19 105 - 
iiolds the cutt-ers closed until they are to 
be released and pusbed apart by spring 
21. The excavated weed is now ejected 
by pressing handle 22 downwards an^ 
causing rod 23 guide 24 and ejector ilO ' 
btades 25 and 26 to push out the weed. « 

The BcisBor type of apparatus can take 
mMy foi-ms according to the linkage 
system employed. It will suffice to 
describe 4:hat diagrammatically shewn in il5 •: 
i?ig. .jni in which the linkage chosen : 
permits the use of half -cone cutters. The • 
main levers 1 2 and 3, 4. denoted by the 
numbers at theii- extremities, are pivoted 
together at 6. Links 6, 4 and 7, 2 are 120 \ 
•hinged or pivoted to the main levers at I 
4 and 2 respectively and are further con- \ 
nected b^- hinged links 6, 8 -and 7^ '9 as 
pbowti . The cutters 10 and 11 are forced 
into the ground by downward pressure on 'i^ ? 
1 and 3. In the example illustrated the : 
chosen proportions of .the lengths 5, 4- ; 

fk « ®' ^' ^ ^« ratio si 

10, 2 and 4 respectivelv and with these ' 
proportions the near edges of the cutters i30 ; 



3DOCID: cGB ^412407A_I_> 



BNS page 6 



412,407 



7 



\rill remaiu practiealij' parallel wMle the 
cutters CQUTer2:e together in the ground. 
For linkag'es which cauije. the cutters to 
taie curved path5 thfouffli the ground the 
^ cutters «ho\ifd he shaped so fliat the path 
described by the leading point of a cutter 
is foUu.wed by the remainder of the cutter, 
SD as to minimise earth -displacement. 
Cutters may .take various ^flllapes threa 

10 suitable forms "being sho-wn m Tig. XIY 
where all have the same elevation' but -in 
plan axe half-cone, angle, and rectangle 
respectively. Cutters may be constructed 
us forts with prongs either sl^aight or 

15 bent, the latter being for cutters which 
are hinged. So far cutters have -been 
shown converging till they meet but 
cutters may be made with jprojections or 
advanced cutting edges which overlap as 

20 shown in Fiqr. XY; it being understood 
that such advanced edges on one cu^tter 
fire opposed to spaces in the other cutter. 
With cutters built up of prongs the over- 
lap may be considerable, the prongs of 

25 one cutter passing through the spaces of 
the other cutter. 

The only apparatus to be described as 
coming into Qass 4 is that shown in 
Fifir. XVT. 

30 In hard ground it may be jdifficult by 
direct pressure to force the cutters into 
the ground. In such case the cutters may 
he rotated round an axis and provided 
„ with sharp cutting edges so as tc cut their 
^ way into the ground while simultaneously 
rotating and descending. An example of 
such an apparatus is shown in Fig. XVI. 
A 'stationary handle I is attached to a 
vertical tube 2 which is fastened to a 
screw Inside tube 2 is a eliding tub-i 

4 which can be positioned by .the handle 

5 according to which side-slot 23 the 
handle is -made to enter. The -disc 6 at 

^ the end of tube 4 is centred on the weed 
to be removed and serves to carry the 
weight of the apparatus during operation. 
Fitting over tube 2 is a tube 7 attached 
at its top end to a bevel-wheel 8 and at 
- K€\ lower end fastened to two 'tubes & and 

^10 the straight portions of which acts as 
guides to the cutter, arms 11 and 12 
which slide inside" them. . A _ ^"O-t 13 
threads on th^ screw 3 and has projections 
M and 15 slotted to engage pins 17 aiid 

^ 18 attached to cutters arms 11 and 12 
respectively. 

In operation bevel-wheel 8. .is rotated 
hy turning handle 19 and "bevel jpuiioii 20 
carried froin tube 2 thus revorring -the 

^ cutters 21 .and 22 and .also the nut 13 
which is thereby caused to move down- 
' wards .carrviug with it the arms 11 and 
12 and the "cutters 21 and 22. The .cutters 

„ tlierelpre ■nia'kB a ^spiral ^motion as Qiey 

*^ -conveiige to meet in ihe ground and cut. 



:out a x-oue of earth contaiuing -the To.ot 
to be extracted. 

TLb common feature in - the examples 
herein described is that they operate -with 
the least displacement of the earth. ^ 70 
When any solid body ia introduced into 
the earth a displacement of the earth to 
make ruoin for .the body is essential and 
is accumpanied .by a small compression of 
the .earth. . l^ejsiecting this unavoidable ^75 
.displacement and compression my inven- 
tion enables converging cutters to operate 
without involving appreciable further dis* 
placement or compression .and the opera- 
tion may be characterised in a number of 80 
ways sunie of which I will now state 

1. Ttte work .done against the' resistance 
of the eai'th is ft minimum. 

2. The -cutters converge so as to enclose 

a tapered "phi^ of earSt containing the '85 
weed^ etc. without aiibstantially com- 
pressing the said plug or disturbing the 
surrounding 'earth. 

3. The cutters converge so as to enclose^ 

a tapered plug of :eaxth fiuad the path - 93 
described by the leading edge or point of 
each cutter is closely followed hy^ liie 
remainder of the cutter so as to minimise 
the displacement of earth. 

4. The cutters follow or subst^tially -95 
-follow the line of least resistance in their 
path through the earth. • 

5. -Still another way of expressing the 
same idea is that the cutters may be 
considered as built up of a numher of 100 
small sections straight or curved in the 
direction- of advance. In the case of 
conical cutters the sections are all straight 
'wedges. In i;he case of Fig. I the 
sections are all circular in shape and iOS 
have their centres along a common axis. 

It is easy to see that as the cutt^s con- 
verge each straight section keeps its own 
straight line of 'advance arid each circidar 
section keeps its circular line of advance 'liO 
without deviating sideways. Thus, com- 
pression o{ the earth is avoided. 

Having now particularly described and 
ascertained the nature of my said inven- 
tion and in what manner the same is 115 
iH be performed,' I declare that what I 
claim 18 : — 

1) "Apparatus for exteactin^ weeds, roots 
and the Kke from "the [groimd, comprising 
two orr more cutting riiembers attached to iSO 
a frame provided with a handle or 
handles or otherwise adapted to receive 
downwardly applied* pressure to cause the 
cutting members to peneferate the ground. . 
the isaid cutting 'members being moimted 125 
so that they converge as they penetrate 
the ground and, tlius enclose a tapered 
;plitg of earth containing the weed, etc., 
-the ' convergiBLg movement being either a- 
' free " mc^mcFiiEt caused soldy by the 
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*• xeactioh of ^he soil or a constrained -move- 
ment, imposed by . the* znechanism of Uie 
■ fraine or by bom. the frame mechazdsta' 
. . / , . • lalid .the said reactipii,^; each cutting mem-^ 
. 15 Sber in any case following a path- in .the- 
\ / gtpnnd \fhich,is; ia smooth contintiatioiiL »f ' 
. * the ' .cutting ^8u^face* Bo ."'that thfe soil 
endp^pd jhdtireen fhciinitting.jixembeTs is. 

• - an* ™* substsCiitially compressed and also the 
"I-.*" ffurroundnig Wtjir.is not disturbed. 

^) A. modification^ of the apparatus 
claimed in Claim -1, " in which the cutting 
TPembers are. carried on arms which are 
[ . . pivoted afi- for example in Fig. or 
*^ yill of the accompanying drawings, the 
distance of . the pivot (or pivots) above 
'.ground leval when* the cutting menibera 
' - . * are buried, ia the eartii being greater than 
■ . -^^"tift effective length of the cutting mem- ' 
"7* ^ bers; in which .case the cutting members 
. follow- substantially the line of least 
.^fiistance. . 
. ^ 8) Apparatus as claimed in Claim 1,. 
■ - ' in which means are provided for correctly 
positioning the apparatus relative .to -die 

• ■ ' ground prior to the operatioi^ of extract- • 
V ^ "the Weed. . . - 

4) Apparatiis as claimed in Claim 1^ 
^ 2 of J3, iu which means are provided for 
r'**^ holding the cutting' 'members in. any. 

desired relative, position at any time* 
during tlie cutting, operation. 

5) 'Apparatus as (uaimed in Claim 1, 
^ 2, 3 or 4, in which 'means are provided 

- for" ejecting the taper plug ' of soil con- 
•\ * taining. the weed "or " Jhe; . tike from the 

- cutting • inembers after extraction from 
. ■ "the ground. 

„ * 6) Appara.tii8 as rlaimed in Claim 1/ . 
•i*" in which the' frame, comprises a pair, of 

- - . - piyoted • radius -arms, • one of, which is 

fixed to the lower: end of -a vertical handle' 
. . which also-. <*arrie.«i one of: the cutting 
^ 'membei's; while the- iother ' radius arm 
. .. . . carries the'' second ..cutter which* moves.* in * 
circxdar ' path ' tp. convetgis' toward thet 
.* $r^ .cutter.. * 

-Y) Apparatus, as" claimed in Claim 1, 
comprising' a. oentral. vertical memr 
.-■•v" lier rigidly connecting . - a. .handle 
•to . ..a / frame"" .c'arpyiniir- two.- c. incline 
".guides { "fitt^ * with.:-alidable -.members. 
. - "to --wluch'.- thV. cuttero are attached, a. 
' ■ Iz^ Bia^'iguidigd by the .centrar 'niBmbe^ 

IinIcs*^'C-onnecting tie slide tjy tie two. slid- 
, V- v i^g membefa," a inember concentric with 

- \ +h.e central inertiber which is lifted ir 

.lowered in relation to the central "member 

• "with the obiect' of positiotiing" the appa- 
-T^- ritus and- of deternnhing ' the distances 

. tetween the cutters when they first enter 
the eartli. . .* • ' • 

8) Apparatus aS: cliaiined in Claim 1„ 
-"bbmprising a frame in two halves, pivofr 
™: ally connacted at .the top" aiid carryug 



gmdes pi-rolially . connected, to the franxe, 
. said" guides .carrying sliding, .members 
rigidly attached to the cutters;" 

9) Apparatus - afr claimed in Claim 1, 
" com.pri8ing* "a central' / vertical member 
rigidly attached -to a frame wHich carries 
two inclined guides along which slide or 
roll, " at right angles to the cutting direc-. 
, tion^ carriers rigidly attadied to the 
cutters, meanis . for moving ih© cutters so^ 
that the space between theitn is a . chosen 
distance before the cutters enter the 
ground, and means for preventing the 
cutters from separating during a cutting 
cycle. „ • • . ■ • ; • . . ■/ 

.10). Apparatus as claimed in Claim 2/ 
comprising two vertical members cfirrying; 
cutters at their lower ends and hinged' 
together at their upper ends and provided 
with handles, . means for {preventing the 
cutters from separating during a cutting 
cycle and^ means for opening- the Cutters 
and ejecting the weed. . 
. 11) Apparatus as claimed in . Claim 2, 
comprising a ' central- vertical member 
•attached to a handle, :a cross 'bar rigidly 
fixed to ..the .central member.^ - cutters 
attached to two. members which. a:re pivot- 
ally connected to the cross bai\ second 
handle rigidly attached to" a member'.- 
positioned at right angles to the. central 
member which limits the distance between 
the twd said members according to its ■ 
vertical position -and" which carries, 
ejector blades, the 'second handle and 
attachments being adapted* to perforin 
the following functions :r—l) £Ls ' the dis-, 
tance between. H;he cutters to that* desired' 
for any particular cycle;.?) prevent the 
cutters, separating during a cutting cvcle; 
3) separate the cutters, and 4). .ej^ct^the 
weed. 

12) Ajjparatus as claimed in Claim 1, 
comprising two vertical members to which 
the cutters -are rigidly fiied, cross linta 
connecting: the said members by means of 
pivots at^ their lower ends and pivots 
running in slots cut in tlie members- at * 
their upper ends, the links being pivot- 
ally connected at their -common centre so' 
that the two vertical .members are .con-- 
strained to remain parallel. . - 
\ 13)' Apparatus as claimed inc Claim 1^ 
_cdmprising two yj^rtical- . members to 
winch the cutters are rigidly attached and: 
which lire coiinected to' t^o'pkixs; of equal 
crossed links,* ea6h linlc being pivotally 
connected at one end to one .member and 
■carrying a pivot at the. other end which 
slides, in a slot in the other member, and 
each -n air of links being pivotally : con- 
nected, at thd- common. centre. .so that tho 
..paraller members are constrained - to 
reniain parall&l; means for preventing 
the* cutters' -from separating during " a 
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cutting cy£le And meaiis for. ej^ and' lixilcs 30 

weed. pivotally cozmeotuig ib^ .upRer eztremi- 

14) Apparatus 4s daxined in . Olai'm 1, ti^ oiE ike secondaiy . memo^ to piyote 
comprisiiiff a cenfa^ verticaj on file priii^y members^ .J " 

5 two paraSel side membera . jb. -wMiih the 17) Apparatus aa "claimetf in Claim 1, 
two cutters aire rigidly atfcaclied; two . comprising- a ceixtral* -vertical memter 85- 
pairs of inclined H^lra pivotally connect- . rigidly aftaclied td two inblined -guides 
ing at their ends" to iie* cmttul in.einlier. in^ wHch, slide, tie meiabers' carrying the 
aim. side members, respectively SO' that, cutt^s/ a cross bar carrying a nut co- 

10 side members, are . constrainiBd to-Teiuain aiial witl. the central- member, the cross 
parallel; . * - bar having .slotted ends engaging pins in 40 

16) Apparatus as claimed in" Glaim.- 1, " tKe sliding members, a screw, axially in 
comprising a central vertical member and - line.iwitb the central mdn!berT)ut carried 
two parallel side m^bera to wMcb the : independently thereof by nieans of a- 

15 cutters are rigidly attached, two p^s of stationary handle^ means of" rotating the 
inclined pivotally connecting the centifal member, "guides, cutters and nut 4S 

central and side, members s.o that the. "so that as the. cutters, revolve they are 
latter are consfrained to remain parallel, caused to descend by reason of the nut 
a further pair of linlcs . pivotally con- travelling down, the screw and causing the 

20 nected to a slide guided by ilie central cutters to cut a cpnical wedge of earOi 
member and pfvdtaily;. connected to the from the grounds * . . ' qq 

■ side raemhers so that the. latter are con- 18) Apparatos for extracting roots, 
strained to. ad^imce equally durmg the weeds, and the lilce, from the ground sub- 
cuttor operation.- - stantially as hereinbefore desciibed with 

25 16)" Arpparatus as- clainied in Claim 1, reference to each, of the. accompanying 

comprising two: primary membefs pivoted drawings. » 55 
together lifcfr -41 psdr of scissors and pivot- * • .*:'.. •' :'.- 

ally coxmected at theii lower, extren^ ' Dated the.2Tth day o f Feb ruary. 1934. 
to two secondary mei^beM to which the . H. .A. HTJltPHBrBY, 
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